On farm trial on the effect of intercropping of summer moong (Vigna radiata) on growth, yield, and economics of turmeric (Curcuma longa L.) was conducted at farmer's fields in adopted villages of Krishi Vigyan Kendra viz., Kandola Kalan, Kaimwala, Mehsampur and Fatehpur in Jalandhar district during 2012 and 2013. The experiment was laid out in randomized complete block design with nine treatments. The treatments were T 1 -sole turmeric flat (30 cm x 20 cm), T 2 -sole turmeric ridge (45 x 15 cm), T 3 -sole turmeric ridge (60 x 10 cm), T 4 -sole turmeric bed (67.5 cm), T 5 -turmeric : summer moong (1:1) flat, T 6 -turmeric : summer moong (1:1) ridge 45 x 20 cm, T 7 -turmeric : summer moong (1:1) ridge 60 x 20 cm, T 8 -turmeric : summer moong (2:1) bed 67.5 cm and T 9 -turmeric : summer moong (2:2) bed 67.5 cm. In intercropping treatments, the planting of turmeric was done on the top of ridge and bed and summer moong was sown in furrows. The data on emergence count (30 and 60 DAS), plant height, tillers plant -1 (No.), dry matter accumulation, number of rhizomes (mother, primary, secondary), total rhizomes plant -1 , rhizome yield (q ha -1 ) (fresh, dry and processed) were recorded. The treatments T 8 and T 9 where turmeric was planted on bed with summer moong in the furrow were found to be better for all the characters under study. The highest net returns of Rs 2.27 x 10 5 ha -1 with B : C ratio 4.89 was obtained in T 9 -turmeric : summer moong (2:2) bed 67.5 cm followed by T 8 -turmeric : summer moong (2:1) bed 67.5 cm and recorded lowest net returns of Rs 1.58 x 10 5 ha -1 with benefit: cost ratio 3.51 in T 5 -turmeric : summer moong (1:1) flat. The study revealed that summer moong can be a better option as intercrop in turmeric than the sole turmeric crop for proper utilization of all resources.
Introduction
The economy of the Punjab state is based on the cereal production. But due to rise in cost of inputs and monoculture limitation, it seems probably that the existing cereal based cropping pattern may not last long. So there is a need to diversify and find the alternative crops for the state. Turmeric offers good scope in diversification of cereal based cropping system. After harvest of this crop, late wheat or onion can be grown successfully. The turmeric 146 cultivation in the state will be helpful not only to meet its own demand but also to help country to boost its export. The thick underground stem (rhizome) is the major produce of turmeric crop. The yellow colour of turmeric is due to the presence of a crystalline substance called curcumin. The rhizome has 1.8-5.4% curcumin and 2.5-7.2% essential oil (termerol).
In Punjab, planting of turmeric is done in the month of April after the harvesting of wheat. This crop takes long time to emerge and its growth rate is also poor in initial stages. Intercropping can help the farmers by providing alternate source of income from same piece of land. Intercropping systems have proved to be better than sole crops in terms of yield because it makes better use of one or more agricultural resources both in terms of time and space. There are many processes both competitive and complementary to the component crops involved in intercropping systems (Layek et al. 2014) . So, there is a scope for intercropping of short duration pulses like summer moong in this crop. Green gram like summer moong may be a good intercrop which matures in 60 days and increases the per unit area production, which adds to monetary benefits. Being leguminous crop it improves the soil fertility by fixing atmospheric nitrogen through N-fixing bacteria, adds organic matter to soil and also modify the microclimate of the main crop. An increase in yield was observed under intercropping in turmeric (Yamgar et al. 2006; Mahfuza et al. 2012; Chitra & Hemalatha 2017) . Intercropping offers more benefits under proper spacing, changing the spacing of main crop and intercropping with other crops provide additional benefits. The yield of turmeric can be increased by adopting improved production technologies. Keeping all these points in view the present study was planned. 
Materials and methods

On
Number of tillers
Number of tillers plant -1 recorded at harvest showed significant difference among the treatments. The highest tiller plant -1 was recorded in T 9 (3.08) which was statistically at par with T 4 (3.01) and T 8 (3.01). The lowest number of tillers plant -1 were recorded by T 5 (2.51) followed by T 3 (2.69), T 2 (2.78) and T 7 (2.71). The number of tillers plant -1 also increased in those plots where spacing was more as compared to closer spacing. Similar result was reported by Sidhu et al (2016) where they concluded that the number of tillers plant -1 increased in those plots where spacing was more as compared to closer spacing.
Number of rhizomes
There was significant difference in the number of mother, primary, secondary rhizomes among different treatments under study (Table 3) . It was revealed from the results that number of mother rhizomes plant -1 ranged from 2.96-4.01, primary rhizomes from 7.65-9.42 and secondary rhizomes from 5.21-7.68 with mean value of 3.6, 8.7 and 6.6, respectively. The highest number of primary rhizomes was recorded in T 9 (4.01) followed by T 8 (3.99), T 4 (3.96) and T 1 (3.91) while minimum number of rhizomes plant -1 was recorded in T 5 (2.96) and remaining treatments were at par. In case of number of secondary rhizomes plant -1 , the highest value was recorded in T 8 (9.42) followed by T 1 (9.39) and T 9 (9.34) which were statistically at par with each other. The minimum value was recorded in T 5 (7.65) followed by T3 (8.01) and T 7 (8.13). Number of secondary rhizome plant -1 was found highest in T 9 (7.68) which was statistically at par with T 8 (7.65), T 6 (6.53) and T 2 (6.21) while minimum value was recorded in T 5 (5.21) followed by T 3 (5.96). The highest number of total rhizomes was recorded in T 8 (21.06) followed by T 9 (21.03) and lowest in T 5 (15.82).
Rhizome yield
Rhizome yield recorded as fresh, dry and processed rhizome yield showed significant difference among treatments. Fresh rhizome yield (q ha -1 ) was highest in T 8 (286.1) followed by T 9 Table 4 . Highest intercrop yield (4.3 q ha -1 ) was registered in T 9 where two lines of summer moong were sown in furrows. In treatment T 8, it was 2.37 q ha -1 where one line of summer moong was sown. Treatments T 6 , T 5 and T 7 recorded an additional benefit of returns due to intercrop as they provided an additional yield of 1.89, 1.25 and 1.12 q ha -1 of summer moong, respectively. Gross return and net return from sole as well as intercrop is presented in Table 4 , which showed higher net return in T 9 (Rs 2.27 x 10 5 ha -1 ) and T 8 (Rs 2.20 x 10 5 ha -1 ). Highest benefit cost ratio was obtained in T 9 (4.98) and T 8 (4.86) whereas it was found to be 4.84 in T 1 (Sole crop of turmeric). It was concluded from the study that turmeric intercropping with summer moong on bed planting is a better than other planting methods for higher yield and economic returns. Moreover, summer moong is a leguminous crop which will help in sustaining the soil health.
